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Esophageal Manometric and Endoscopic Ultrasonographic Findings
in Hypertensive Lower Esophageal Sphincter

Hyo Jin Park, M.D., Jae Bock Chung, M.D.
Yong Chan Lee, M.D. and In Suh Park, M.D.

Department of Internal Medicine & Institute of Gastroenterology
Yonsei University College of Medicine, Seoul, Korea

The hypertensive lower esophageal sphincter(LES)mean LES pressure>45mmHg;
LES relaxation>75%;normal peristalsis) is an uncommon primary esophageal motor
disorder associated with chest pain,dysphagia and globus sensation. We carried out
this study to evaluate clinical features,esophageal pressure profiles,endoscopic ult-
rasonographic findings, and assess the effect of oral nifedipine(30 mg/day for 8
weeks) in patients with hypertensive LES(mean age 53.8 years, M:F=2:7) and 13
controls(mean age 47.5 years, M:F=4:9), Chief complaints were chest pain(77.8%),
dysphagia(33.3%) and globus sensation(22.2%). Esophageal manometry showed a sig-
nificant(p<0.01) increase in LES pressure and higher trend of residual pressure
and body contraction amplitude in patients compared with controls. Two cases of
nutcracker esophagus and one case of nonspecific esophageal motor disorder were
associated with hypertensive LES patients by esophageal manometry. Five patients
were examined by endoscopic ultrasonography(EUS). Three of them showed a nor-
mal ultrasonic structure of the wall of the gastro-esophageal junction. Focal and/
or diffuse thickening of muscularis propria were observed in remaining 2 patiens.
Oral nifedipine significantly decreased the LES pressure and alleviated most of
dysphagia and chest pain in patients with normal EUS finding. In conclusion,
hypertensive LES was a heterogenous esophageal motor disorder characterized by
high LES pressure, residual pressure and body contraction amplitude. The clinical
relevance of endoscopic ultrasonographic finding is yet to be determined, but it
may be speculated that nifedipine’s lack of effect on esophageal pressure profiles
in some patients is responsible for thickening of muscularis propria in the area of
lower esophageal sphincter. Collecting further data regarding treatment response
according to EUS finding is required to validate our speculation.
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a3t A = Zek2 & (Hypertensive lo-
wer esophageal sphincter)e &% & Ax
o WA $EA BHo2 A 1960 Codes®
o] “hypertensive gastroesophageal sphinc-
ter’ztx HE rlesigon ¥ g vy
E@fTE e Aol AT A =goFgto] 45
mmHg °]4e]is wet swallow?t sldale =
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A E wale Pl FF402 5 2 oz
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(1) MzUdHAL Y9 53] =9 Hilp
FFo 2Ny 7t 5, 10, 15cm At $)x]g
4788 £F& 713 =R(94 4.5mm, WA 0.8
mm, Zinetics EMC)$ AH83l¢ch. 743232
A4+ %) (Arndorfer Specialities Inc.,
Greendale, Wis,, USA)o| dAdsle 715 #
A FH5E 0.5cc/minE A% Fglsiwa 7}
F4e st=HisE PC polygraf HR(Synec-
tics Medical, Stockholm, Sweden )& o]&3
o FAAch =FE vde S guz 22
3] A4Fl¥ station pull-through Wye @ zt&
T4 EAHT Aol e P
T3tdom E 5cc AstA] #opZe ojsk gl o
4] zkoigh(residual pressure)g =As}gic},
ARAE AF FEobE YR 8% 232 sn
AMu ek 4w Jemel U F F SccE 30
27tHo2 105 A3lAA AEARE YRy
H 4588 (evel I, II, II R IV) z}3-3)el) 4
o] &9 Falgch 749 oA nifedipine(30
mg/day)& 857 AT FUdF AnultAANE
7)o} e vyl o2 AjA|eyE A,

(2) =B HAIZHAL At AAE 29t
Sp-AEgderZFo R Aty B4 FEXE
A 2EINAAAALE A9k, @21 At
A HE 8A1zko]|4 F4]2%71% Buscopan® 2
mle 2 HA X3t Hc). 2&3 A A47])7)= Olym-
pusAte] sectord Z-&3hAA(GF-UM3)z #
FAA(EU-M3)ZH, #3454 7.5MHzE 414
shleh. o2 AAAF Bl F59 909 A
253 HAAE AR AYF 2SR A A
of Fzg WEW E715E 5~15ml deF
WAIAE AAEHEERE [emd WA 33
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(3) BAIME: 5422+ Mann-Whitney U-
test ¥ Wilcoxon %354 A& AHsdx
P 3to] 0.05 ul=tal A$E BAgHE {23
o3z A8,

1) Yadd

PAF7IZHEQE A8 279¢ 9] A=USERAME
2oHA SHEA T e gell, 3.2%1A #HFH
Qow Al PFAHL 538402 Y
vl 2:72 oAolA gyrh #AF 14 F
2o 2= FF 77.8%, A5kl 33.3%, 12
Q¥ 37 22.2% wolcH(Table 1).

2) Azt aA

HNgA AHE A=A A et
ote #{F 52.7 mmHg® WEFH §2% Ao
2 N9z FHFHeiste 33mmHgHen W=
Z& 0.2mmHgaA z23tele Fo3kA dud.
Ao HyFeEee level I 70.9 mmHg,
II 63.3mmHg, 11T 64.3mmHg, 28z IV
98.3 mmHgg o] tx2Fel ulsl ¥& AHE
Bolor} Aol oA egtth. A=A
AR BukE ohE £ 5AAE e 2 244 557}

Table 1. Subjects

Symptoms
Case Sex Age (Chest Dysp-  Globus
pain hagia sensation
1 F 49 + - +
2 F 38 “+ - -
3 F 71 + - -
4 F 69 + - —
5 M 43 - -+ —
6 F 56 + - -
7 F 63 + + —
8 M 59 + — -+
9 F 36 - - +

7ML 2 (ool 4] viEo)H EAAge 4]
slglu}. 7ollol A nifedipine FoFF A AT A4
Sl 6ollol A A=Al R &gl -4
sgopitgte] Aty FFE 5 Ut 14l
e 53¢ Bolx wstci(Table 2, 3)(Fig. 1-
5).

3) =AM HLA

Nad 2LFWAARAL Fesd™ 54E
Axs] 2w}, Adel W F4(intramural
tumor) 27¢ gslon 24 e A T4
229 BA7 F2A 3 iAo R wiFsH

agleh, nHPEo] I B vvtdo R F7

Table 2. Manometric pressure profiles(mmHg)

Patients Controls
n=9) (n=13)

#LESP 52.7+ 6.1 209+ 6.1 *
Residual Pr. 3.3+ 6.3 02+ 38 NS
Body

Level I 70.9+28.0 50.2+16.1 NS
Level 11 63.3+t34.5 46.7t15.1 NS
Level III 64.3+405 61.4%£17.0 NS
Level IV 98.3+69.0 83.6+326 NS

# LESP; lower esophageal sphincter pressure
*p<0.01, NS; not significant

Table 3. Follow-up pressure profiles(n=7)

Pre- Post-
treatemtn treatment

LESP 529+ 56 429+153
Residual Pressure 3.3+ 6.2 1.3+ 22 NS
Body

Level I 709+280 60.8+259 NS

Level 1 63.3+£345 5511213 NS

Level 111 64.3+405 63.6+t286 NS

Level IV 98.3+69.0 7561266 NS

*P <0.05, NS; not significant
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Fig. 1. Esophageal manometry showing hyper-
tensive lower esophageal sphincter as-
sociated with Nutcracker esophagus
(Case 1)
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Fig. 2. Follow-up esophageal manometry show-
ed a good manometric response to the
nifedipine(Case 1).
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Fig. 3. Esophageal manometry showing hyper-
tensive lower esophageal shincter(Case
3).
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Fig. 4. Follow-up esophageal manometry show-
ed a still elevated lower esophageal
sphincter pressure(Case 3).

T AT 6ol Amwitazde] sHPE
BEE + U AsAH SRz yoizqre
52.9+5.6 mmHgel A X8 % 4294153 mmHg
2.8 aztol= FAIT AR §239c}(p<0.05).
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Fig. 5. Effects of nifedipine on mean resting
LES pressure(mmHg).
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Az gebZ 2 & HahHql AA} otz )
A4 Yu)E 713l FRERA AT
& AHAMog g A Wi 20 mmHgAE ol
ol#|¥ ¢t¥e U4 (myogenic property),
tonic neural excitation, 28¥ ©}& $ge
A7 9 328 59 B4 AE A4 =g
2 XG0, s-Asgerd B9 msgigE
TAste TR EZE JARAHEY o] HES
3} A%z} (crural diaphragm)el FAZo 2
dE2dbd. 2gA SR ERIEFL Wald
o}z wka{ A QA A 1 Ao HF -4
sgefagte] 45 mmHgolAtel EaisltA] &%
Az gopgle] 75% o)t o|ksty A AHd
¢ 2duE P, BassottivPe <dstA
of F& FFo® AZWUAALE 8% 4489
o] &z} 2.7% N4 o E AEEFAAFE Tt
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Fig. 6. Normal endoscopic ulirasoriographic as-
pect of the esophageal wall at the le-

vel of Gastro-esophageal junction(Case
1)

Fig. 7. The submucosal and muscularis propria
layer were thickened diffusely with
focal thickening of muscularis propria
(arrow) at the level of the gastro-eso-
phageal junction(Case 3).

@l . AAES 10497 AERAFeE
WHAALE A8 27999) B3 3.2%4 B
#ahgrt. £ATe 53 4ol et Ao
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B4 FE9 U0 B AW ARSERMY
ASVE 2%, BHEVE 2.3%, Katz5"e wjAlal
A FERRS) ARelAA7AE 4%A4 2UA &
yAEgFIoRe] FAEUt #%ct. Frei-
dinEve 1649 A5 100% N1 FEE 54
ki sge & AFNE T o, & 77.8%
A4 $E& 4890 dSPNE 2345 5
UM dsiadld 549 B A9 A%
WA ABNE B0%AM, ZLEYL 8.7%o]
A ngA SRARFGE 27o] dfduty By
stodct. Brazer59 ¢ 1ghA s¥Amgeraas
#ate] 22%1M, 2e)n BART FFA%
Zo] FutEE ) 38%o4] Astatolrl U
tha ston £ ATArE #ake] 33.3%.A
AsANE aste] T AR} FAHE
& 4 glgle, dstgole] d=o2E Water-
man¥V e o|ghA] sRAx ok el P}
o] AAkalella] 1.1 mmHg<ldl whsl, #apatel]A
£ 68mmHga A 3H4 SRAE I EHA}
el F& Aoigto R s LAES o1Fo] W
H=lo] dselg Agcin AT Axe
e AT e Ade dAnkE Bus
Qemie® B AgRa)A dstatale] §5o
wpeb gheighel Alolrt giditke BuE 9oy
e obA WgaA ke Aol RAFA
#2472 HFFoite 3.3 mmHg, AAHEE L
0.2mmHgde™ 7 ol EATHoR H9
sl gkeh ARSL 22.2%0l4 ASEIZE
FAAEY, A5V AFEARE 54 B2
9] 3.0%4 A, Farkkila®'"2 4.8%4 394
SR ARG ool vk R wup ok
AREe JAHEGH AL AYshx) Fapdot
5 22 3o 34 BN ARLEAA
#4) $%, 29, AABES YA3H o} &
Eubgcka opew, Bagea AulAq oax
7o) & Bubel AR Bt ANFE 3
2E2E PAHY ARABEINE s A
o] AT MY AA AEdAZ Fu SRAL
Fobgt B AR AR FEgte] FrlEgts

Eax gleb, BT Bbe A= gdided
I A ERGTS 1649F 29014 A9
AR NEALF] FubEthE Rar) glowe
AnuZdrbg BAgs SuiEE sHAogy
18~67%A A wivtd AlxRag Fukstgdcts
SF9Ek? 2. Freidin§'9¢ 56%°14 35717]
AEFo] FutgE Ras s o)l Az YgRe)
A A D299 FET o) A 1
stehzt A E7) gfoletn sged, o dd
2R dFA AdiHer B Tt E Bl
7] H A ARARe] UfRe Hxg FEo] 4
717] W Eoleta b, BAFoAe 24, 22.2
%ol A BT AEFo] BubE gy AYREF
o Wizt AEARe] 54 & AYLE B
ot FAEAHQ fojde ¢l A=eFAA
Foll AT 2SHNANAAAE ST o} F F
2. 2elF o)A Aot o|lgEEF9 7}
WA 2 A4y glon Subigael A¢ st
FAZZTR-9] ArHe) 3§TFo] FANA
Acks B37b glovd ofa ojdx gl
Ziegler§7' & o)HE55# Aol A nitrogen §
AAF 2EHUNA AL A Bste] Foffe) s34
T@eFE R 9o 14T E FAV Rage AR
71= stk nA SRAEZeFZE #ale A
A gobe 2SR e wWejx g
Al AFE gloy FdR T 1A FRAR
BT EH AxIF suolr} FukE 1A 5
<& AW ET FeDA] §adA R AsY
ofre] FEHAA Atz dgent @i 2
AAHE AlEEkA] ekol AFHAe] Wejxrtm A
o # A7 2EshAAE A8E S gl
5ofe] #atF ZdoMdE SHEAm TR
IfEEY S HAolglort 2964 FaH
EL vt o n{HTEo] HEH 9leg T
¥ 4 gl AAES A s debaghe
A3ke B3 F2EFY shital 379t} o)
g dTe AYEA EegAR, sRAngers
98 2HLE ol A FApell: AW
7 FAEHAE AEste] 1 ARE grlE] B
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AL o2 AAzty YA, Jg2e &
Eawy Fe wEFAEFol dow FeFZgtn
11}04%‘% yiol 4L zAAAEY BAE F

T qlvh. dEsyge = FEHA, nifedipine,
mtratesﬂ 7o HPTo|RAE 21 glornt 2
&3 R Fefrigte Mt} oz opba] A
Hel glA] epr, B A Az wEo]
A QA= At FEol kst ow Al FE54
o Ao A EGFT ojREFF o A
F3lo] EHAEo] FAHFHA Al 9=
HodsteR Halnsty olAzlo] FubEH o]
g xgx H4d AL st Sl AEA
Y AgAE sEAegekd o)stEEs #x9
NgA2 2o sted FA s HEAF
9] HAES £d Puollz IRAZBAtEE
ojghA)7Im Ax o wEFsx FAsI AdA |
59 JAFAE BAAFA Ao 19919
Triadafilopoulos5*'& &F-A =g o|E
284 AT nifedipined 457 FoFs
B o}, FofAe) uls] Hy stHA=dopIet ¥
Aw A B-o] JEITR-9 9] FEto] FolFA A3}t
2 szt gl HAEL nifedipined
oo gk 30mged 8F7 FoFg F Axuigt
A2 AA ] 2 oup, dRER M FAY] 5
A7 spA mgeFIgte] o7 HstaA L A
gt dlrb Aol EAIEE 2oL e AT

2SN AIAZAAY Al Hek R0l Aw
¥ n§3e] A4l FAle M= nifedipined
Fokg g LHJ 79 24 $AY 5 UUd
e, T8-S5 vlFo AW @3 241F 14
of 4= X]Eﬂl FAo] §lge] #AH Fv=gt
o} Hge 4% Rox AN dRFH v
A7t e Ao Az7dH) HEAHE 3¢
A ARATBGTERAEL §F, AT E
Zaste AUt B shpAlmgerast

9 zbelg), 2R AEAF) FEde] EE &

7o) BAHYTL 2T PAALA 2 HsE &
08 o g 28 o} A 23 AIAL

7o) oo AEukeE A&¥ & A #

@ $4o) Basichn 429k

= =

19943 398E T 129744 dAdEte ¢
Fuigt AugdawdeM AlqE ARl
T84 SR gdEFo R Aty 9«9 #x}
g dde JAsAs Arvstaie HEST
kB X ol i uhg W YRFAlA AEAH 2
SHWAAAAE A Pste] 2443E FAEHY 2
LA A A A B A8uke-g HAYHoR F
Aeto] 24395 o}-g3 o] B3l npolch

1) Aak717hger A18gh A=Wt AN 29k
SR der2 e 3.2%d4 #HEFEUT ALY
Hgdge 53.849 e dule 2:78 oAl
A gkt A7 24 FFAE2E FE 778
%, Aslol 33.3%, 28]l dF FAFF 22.2%
Tolglrt.

2) AgA AW Aud A s A = EeF
2492 HF 527 mmHge® e 98 &
o8} A Egtw HF AHodyhe 33mmHge g o
z273 59 Aole vk AxARe 5
2 level I 709 mmHg, II 63.3 mmHg, III
64.3 mmHg, =83 IV 983 mmHg%lox A
Azl Hlslte] ¥ AYS Rgout 2R
= AR fo5ta) ekghrh AmiskAA
2 sutE o2 $EAAF R 2404 BF7H7)
AxZ, 1904 u|Eold 5AdAse 27
alsich. 7ol 4] nifedipine FoFF A gH A
SUigtAAME 6ol A A= AR LR 73
2 sl e aerqte] Aal®le #AE F U
T Lol AE 5L Bolx dgten ARHF
B} R-A e gdebqhe] Aol FATHoE {93
Ack(p<0.05).

3) AeA 2&IHHAAAAT e 5
£ HES £ v}, 75104101]&1 24 &<k (intramur-
al tumor) &7 glden 2ddxe AHxH
RSl -r”ﬂﬂ Fox F v ¥vF
Hol] olgch AaFox TP Dok 2ol
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4) 7404 nifedipine 30mg/dayE 8~10
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